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the Invention

A Cosmetic Material Containing Fermented Soybean Extract

2. Claims

(1) A cosmetic material characterized in that it is obtained by
rhe following processes: Fermented soybeans are, 1in advance,
sterilized by heating or sterilized with ethylene oxide gas,
after which water is added and they are pulverized, the

filtrate

then being collected, & solvent that is immiscible

with water is added and the material is stirred, after which
it is allowed to stand in a cold, dark place, being
separated and collected in two parts, the aqueous layer part
(a), which has separated, and the solvent layer part (B).



During separation and collection, a solvent that is miscible
with water is added to the agueous layer part (A) and the
mixture is stirred, after which it is allowed to stand in a
cold, dark place, separating into a precipitate layer part
(C)- and supernatant layer part (D). These two layer parts
are collected separately. The precipitate layer part (C) is
an extract that 1s of high viscosity and of which protein is
the principal component and a gummy paste-like elastic solid
substance (extract originating from layer C) is obtained by
removing the solvent and water from it under reduced
pressure. The supernatant layer part (D), from which the
solvent is completely removed under reduced pressure, is
added to an agueous solution comprised of one of NaCl, KCl
or NasO, (sic) and the component that is precipitated by
this means is collected. It is next dissoclved in strongly
alkaline 50% methanol, after which it is filtered and the
filtrate is collected and an extract (extract originating
from layer D) comprised of a pigment of which the principal
component 1is isoflavone is obtained by concentration under

reduced pressure.

Further, the solvent layer part (3), which has been
collected separately in advance and which is immiscible with
water, is evaporated under reduced pressure, and, after the
solvent has been completely removed, is saponified with an
alkali, the unsaponified matter is [illegible] by adding
ether or n-hexane and then an extract (extract originating
from layer B) of which the principal component, a
phytosterol, is obtained, the cosmetic material containing,
from these respective fermented soybean extracts, the
extract originating from layer C alone or both the extract
originating from layer B and the extract originating from
layer D together with the extract originating from layer C.

A cosmetic material characterized in that it contains a dry
powder that is obtained in the following way. Fermented
soybeans are, in advance, sterilized with ethylene oxide
gas, after which water is added and the mixture is gently
stirred, the string-like viscous substance that is on the
surface of the fermented soybeans is peeled off and
transferred to the water that was added earlier, the

material then being filtered.

Next, an equal quantity of ethanol is added tc the filtrate,
and, as the mixture is being thoroughly agitated, the
aqueous layer that has separated is collected, acetone is
used for the extract containing as its principal component
protein that was obtained by removing the water by
distillation under reduced pressure and the mixture is

thoroughly stirred, after which the acetone is removed under
reduced pressure.



(3)

A powdered cosmetric material characcterized in that it
contains a dry cowder that is obtained in the following way.
Fermented soypeans are, 1in advance, sterilized with ethylene
oxide gas, after wnich water is added and the mixture is
gently stirred, the string-like viscous substance that is on

—ad

the surface of the fermented soybeans is peeled off and

transferred to the water that was added, the material then
being filterecd. :

Next, an equal guantity of ethanol is added to the filtrate,
and, as the mixture is being thoroughly agitated, the
aquecus layer tnat has separated is collected, acetone is
used for the extract containing as its principal component
protein that was obtained by removing the water by
distillation under reduced pressure and the mixture is
thoroughly stirred, after which the acetone is removed under
reduced pressure, the cosmetic material as described in
Claim 2 of the Claims being dried at the time of use.

Detailed Descrivption of the Invention

This invention relates to growing fermented soybean
microorganisms {(a species of Bacillus subtilis, Aspergillus
oryzae) in evaporated soybeans, using the food “fermented
soybean” which 1is obtained by maturation as the starting raw
material, obtaining the extract from it and using it in
cosmetic materials and food products.

Fermented soykeans are of high nutriticnal value and have
long been provicded as a food in Japan. However, they have
the drawback that not everyone enjoys eating them because
they generate an unpleasant odor (stench) on long-term
storage. Moreover, many people keep away from fermented
soybeans because of the string-like viscous matter that is

characteristic of them.

For this reason, the inventors first conducted various
studies with the intention of eliminating the unpleasant
odor from fermented soybeans and making an extract of them
from which the nutritional components were not lost so that
they could be used as focod products. As a result, the
extract from the soybeans and the principal component was a
string-like viscous substance and found to consist primarily
of protein. This was not only excellent from a nutriticnal
standpoint but also had an excellent moisture retaining and
lubricating effect. In particular, when it was applied to
the skin, it exhibited a smooth lubricating action, for
which reason it was not only found to have nutriticnal value
but also to be advantageous when used as a cosmetic
material. Accoxrdingly, the inventors conducted further
studies on its application to cosmetic materials, research
was continued on the relationship of extraction methods to
yields and humectant effects and this invention was
perfected as described below.



We have not found any other previous instances of examples
of using extracts of fermented sovbeans in cosmetic
materials or examples of using such extracts as food
products. Because the extraction method from fermented
soybeans in this invention involves a simple procedure, it
can be anticipated that new fields for its utilization will
be opened up. Even people who have not eaten fermented
soybeans could easily anticipate applications other than
cosmetic products for example beverages prepared from their
extracts, as mixtures with suitable vehicles and other
nutritional agents by processing them as granules, tablets
or fillings for gelatin capsules.

(Example 1]

Fermented soybeans were, in advance, sterilized by heating,
water was added and they were pulverized to form a gruel-
1ike substance. Next, the gruel like substance was filtered
and the filtrate was collected. This filtrate was a viscous
liquid. Any one solvent selected, for example, from
chloroform, esters such as isocamyl acetate, isopropyl
acetate and isobutyl acetate, alcohols such as n-hexyl
alecohol and decyl alcchol and hydrocarbons such as n-hexane,
n-heptane, benzene, petroleum ether and cyclohexane, which
are known solvents immiscible with water, was added in a
proportion on the order of 10 to 50% to the filtrate and the
mixture was allowed to stand for about a full day in a cold,
dark place as it was being stirred. By this means, it was
separated into an aqueous layer part (A) and a solvent layer
part (B). The A (layer) was collected and separated, after
which one solvent miscible with water selected, for example,
from ethanol, methanol, acetone and propyl alcohol was added
to layer (A) in an amount on the order of 30 to 90% relative
to layer A and the mixture was stirred. After stirring, the
mixture was allowed to stand for about a full day in a cold,
dark place, with the result that it separated into a
precipitate layer {layer C) and a supernatant layer {(layer
D). Layer C (the precipitate) was separated and collected.
This precipitate, an extract, contained as the principal
component a protein of high viscosity. This extract was
then gradually transformed to a gummy paste-like elastic
solid by removing the solvent and water under decreased
pressure. When it was used in cosmetic materials and foods,
it was used as a suspension (emulsion) dispersed in water.

{Example 2]

Layer (B), which had been separated in the process of
Example 1 as described above, was distilled under reduced
pressure, with the solvent being completely removed. When
this was done, fats and oils remained and the characteristic
stench (foul odor) of fermented soybeans was present. They



were saponified with an alkali, after which the unsaponified
matter was removed by adding ether or n-hexane and an
extract of which the principal component, a phytostercl was
obtained. The foul odor was thus eliminated from the
substance obtained in this process.

(Experiment 3]

Layer D, which had been separated in the process of Example
1 as described abcve, was distilled under reduced pressure,
with the solvent being completely removed, and it was added
to an aguecus solution prepared with any one of NaCl, KCl or
Na,S0,, the component that was precipitated by this means

was separated and collected and then dissolved in weakly
alkaline 50% methanol, after which it was filtered, the
filtrate was collected and an extract of which the principal
component was isoflavone and which was comprised of a
pigment component was cbtained.

The total yields of the extracts that were obtained in the
aforementioned Examples 1 to 3 were on the order of
approximately 250 to 300 g from 5 kg of fermented soybeans.
of these, the extract of which protein was the principal
component (the extract obtained in Example 1) accounted for
most of the yield, or 86 to 90%. The remainder was
comprised of the extract of which a phytecsterol was the
principal component (the extract obtained in Example 2),
which accounted for 3 to 6%, and the extract comprised of
pigment components of which isoflavone was the principal
component, accounted for 1 to 3%.

The extracts obtained in the aforementioned examples can be
used independently in cosmetic materials and foods. 1In
particular, the extract of which the principal component is
protein that was obtained in Example 1 exhibits a high
viscosity of about 50 to 80 cps in a concentrated liquid
state. At this viscosity, moisture retention and lubricity
are exhibited. Further, in mixed solutions of ethanol and
water, it is miscible with the extracts obtained in Examples
2 and 3, with lubricity being increased. Specifically, it
does not have a smooth sticky feel and has a humectant
effect. Therefore, it can easily be used in cosmetic
materials and foods. It also has a good taste. In corder to
bring about the characteristic body of fermented soybeans,
it is preferable to make combined use of the extract of
which the principal component is a sterol and of the extract
comprised of pigment components of which iscflavone is the
principal component, which were obtained in Examples 2 and
3, rather than only the extract of which protein is the

principal compcnent.

Basically, when suitable fragrances and refrigerants are
added and the materials are diluted with water or ethanol,
they can be used as simple toilet water and beverages. When
the viscosity number at this time is regulated to the order
of 10 to 30 cps on the basis of the quantity of extract
added or its content, there is a good slippery feeling



characteristic of fermented soybean extracts. The humectant
and slipperiness effect is similar to that of [illegibkle]
gum polysaccharides such as hyaluronic acid. It is
characteristic that there is no sticky feeling. In shoret,
the humectant effect differs from that attributable to
proteins originating from animals such as collagen and
albumin in that a smooth, non-sticky touch is obtained.

Next, the fermented soybeans that were the raw materials in
the aforementioned examples were heated and sterilized in
advance, after which the extraction method was used.
Decreases [antecedant not given-Translator] were found as
the time required for heat and sterilization in order to
obtain high viscosity extracts was prolonged. For this
reason, in order to obtain high viscosity extracts, an
additicnal study was made of the distillation procedure. In
short, various studies were conducted of the sterilization
process and of the intermediate processes and final process
during extraction. In all cases, it was found that
workability was difficult due to proliferation of the
bacteria and that sterilization in advance of the fermented
soybeans, which are the raw materials, was the best methed
for extraction. Moreover, when sterilization with ethylene
oxide gas was studied as a method with which there would be
no effect on viscosity in the sterilization procedure and
which would be advantageous on an industrial producticn
scale, it was found that, over the course of time, extracts
of higher viscosity could be obtained and that yields could

be increased.

[Example 4]

Amounts of 100 g each of zarmented soybeans were introduced
into a pack for Hi-zex film sterilization of 28 cm in width
and 15 cm in width, ethylene oxide gas was sealed into it
and it was allowed to stand for specified times as shown in
Table 1,after which bacterioclogical tests (agar plate
dilution method) were performed. After sterilization
effectiveness was evaluated, amounts of 1000 ml of purified
water were added to fermented soybeans that had been
subjected to the bactericidal effects of the ethylene oxide
gas. They were then stirred at a temperature of 15 + 1°C
and were further stirred slowly for 1 hour at a rotation
rate of 100 rpm, with a viscous substance material similar
to a string-like substance on the surface of the fermented
soybeans being the principal material extracted. The
viscous liquid that was cotained was filtered (Toyo Filter
paper No. 65) by suction filtration. Next, the same volume
of ethyl ether was added to the filtrate and the mixture was
thoroughly agitated, after which the aqueous layer that was
separated was collected. The water in the aqueocus layer was
removed by distillation under reduced pressure and a solid
substance (extract of which protein was the principal
component) was obtained. Next, the solid substance was
thoroughly washed with acetone, the acetone was removed
under reduced pressure and a dry powder was obtained. The
yields were as shown in Table 1. It was found that yvields



increased and viscosity also increased over the course of
time in the ethylene oxide sterilization treatment.
Solubility in water also increased by comparison to
substances extracted from fermented soybeans that had been

subjected to heat treatment.

Table 1 shows the yields and viscosities of extracts of
which the principal components were proteins that were
extracted using fermented soybeans as a result of ethylene
oxide sterilization. The sclubility rate (%) was determined
for a transparent solution cbtained by weighing out amounts
of 1 g of extract (extract cbtained by Example 4} of which
protein was the principal component, introducing the extract
into 250 ml of purified water at 20°C and stirring the
mixture for 1 hcur at a rotation rate of 300 rpm, with an
emulsified protein being formed, after which this liquid was
subjected to forced filtration using an 0.8 micron membrane
filter. In short, the extracts of which proteins were the
principal components that were extracted from the fermented
soybeans and that were obtained in Example 1 or Example 4
were thoroughly dispersed in water and appeared as a white
or milky brown dispersion. There are extremely few liquids
that appear as transparent aqueous solutions, i1.e., in which
the protein components are completely soluble in water. The
solubility rates shown in Table 1 are for these water-
soluble proteins. The same is true for viscosity. In
short, it was found that the protein compenent when it is
emulsified and dispersed in water constituted the principal
component with respect to the characteristic viscosity of
fermented soybeans. The upper limit of the highest wvalue of
the viscosity exhibited by the dry powder itself of the
extract of which protein was the principal component as
obtained in Example 4 when it was dispersed in water was on
the order of 100 cps. On the average, it showed a peak at
80 to 90 cps. As a result, use of fermented soy beans that
have been subjected to sterilization treatment with ethylene
oxide gas is not only more bactericidally effective against
Bacillus subtilis than fermented soybeans subjected to heat
treatment, but, at the same time, the amount of viscous
material that was extracted from the fermented soybeans also
increased as treatment time was prolonged. At the same
trime, it was ascertained that dispersibility and solubility
“were increased. The cause of this is believed to be that
the ethylene oxide becomes attached to the Bacillus
subtilis, displaying a bactericidal effect and that it also
becomes attached to the fermented soybean protein, for which
reasons solubility is increased and there are also increases

in yields.



(Table 1) Yields of Proteins When Fermented Soybeans Sterilized

with E.O. Were Used

Bacillus Mold, Yield (%) Sclukility Viscosity
subtilis, yeast (%) {cps)
ordinary (number)
(h) bacteria
{number)
Untreated 107/g 0 2.4 0.04 2.4
12 107/g 0 3.1 0.08 4.7
24 3 X 10%/g 0 3.1 0.09 4.5
48 2 X 10%/g 0 3.3 0.10 4.9
72 5.6 X 10/g| 0 3.2 0.09 4.7
96 3200/g 0 3.4 0.09 4.6
120 550/9g 0 3.3 0.11 5.0
144 108/g 0 3.4 0.10 4.6
168 30/9g 0
240 20/g 0
We shall now describe the uses of extracts cbtained in
Examples 1 to 4.
The extracts of which proteins were the principal components
that were obtained in Example 1 and 4 can be used
independently and do exhibit good taste so that they can be
used as foods. They can be added to various processed . food
products as humectant agents and extracts, of which the
principal components are proteins, may be dispersed in water
to adjust the viscosities to the order of 1 to 20 cps so
that they can be used in cosmetic products and beverages.
When the extracts, of which phytosterols are the principal
components as obtained in Examples 2 and 3 are added to and
thoroughly mixed with the extract containing a pigment
component of which isoflavone was the principal component
and with the extract of which proteins are the principal
components as obtained in Examples 1 and 4 , the humectant
action is different from that of extracts in which proteins
are the principal components. In terms of taste, the
characteristic body of the fermented soybeans was increased
and the lubricating effect was increased.
We shall bow present examples of formulations.
(Reference Examples of Formulations)
(1) Beverage

Solution obtained by dispersing the extract, of which
proteins were the principal component, obtained in Example 1
or 4, in water and a small quaritity of ethanol and adjusting

the viscosity to 50 cps



- 1 to 30%

Lactic acid 0.2

Citric acid 0.9

Sweetening agent ‘ 3 - 10
0.1

Dreservative (paraben agents)

Fragrance
purified water to make & total quantity of 100.

Suitable quantity

(2) Cosmetic Material (Lotion)

Sclution obtained by adding water to and dispersing the extract
of which the principal component was protein obtained in Example

1 or 4 and the viscosity of which was adjusted to 30 c¢ps

- 5.0%
Whale tallow 2.0
Beeswax 16.0
Ligquid paraffin 46.5
Cetyl alcohol 2.0
Purified water 26.8
Borax 1.0
Fragrance and paraben (methyl) Suitable gquantity
(3) < Vanishing cream >
Stearic acid 16.0%
2.0

Sorbitan monostearate
Polyoxyethylene sorbitan monostearate 1.5

Extract of which protein was the
principal component that was

ocbtained in Example 1 or 4 3.5-4.5
Propylene glycol : 10.0
Fragrance and paraben (methyl) D.2

purified water to male a total quantity of 100.

(4) < Toilet Water >

Ethanol 9.0%
Lactic acid 0.2
Citric acid 0.9

4.0

Sorbitocl
Fragrance, colorant, preservative Suitable quantities
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Aqueocus solution obtained by mixing 0.8%
of the extract containing pigment
component of which isoflavone was
the principal component obtained
in Example 3 with 20% of the extract
of which protein was the principal
component obtained in '

Example 1 or 4 20.0

purified water to make a total quanticy of 100.

(5} < Cold cream >
Beeswax 10.0%
Gelatin 10.0
Vaseline 15.0
Lanolin 5.0
‘Liquid paraffin 17.5
Olive oil and rice germ oil 10.0
Extract of which protein is the
principal component obtained in
3.0

Example 1 or ¢
Extract of which the principal
component is a phytosterol
obtained in Example 2 0.5
Extract of which the principal
component is isoflavone obtained

in Example 3 9.2
Oryzanocl 1.0
Purified water 22.7
Fragrance 1.0
Preservative 0.3

(Humectant action]

Next, we shall consider the humectant action of the protein
obtained in Example 1 or 4. It was dispersed in advance in water
and a solution was obtained, the viscosity of which was adjusted
to the order of 30 cps. This solution was further diluted 20
times to make the test solution. The guantity of water that
escaped from the solution was found by the gravimetric method to
the point that a constant volume was reached at a relative
temperature that had been set using a constant temperature and
constant humidity tank. The samples were compared using an
aqueous solution containing 5% of sodium pyrrolidone carboxylate.
The rssults, as shown in Figure 1, indicate that they had the
same humectant action. On the other hand, the tcilet water, as
indicated below was made using the solution diluted 20 times that
was used in the aforementioned test. This toilet water and
toiler water to which nothing was added were used in studies of
feel on use. Application tests on the skin were carried out
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using 40 women as subjects. The results are shown in Table 2.
As can be seen, there was no sticky feel, there was a good smooth
couch, there was a superior lubricating effect and a clean feel

on use.

(Formulation: Toilet water)

Ethanol

Lactic acid

Citric acid

Sorbitol

Dilute solution of extract
(viscosity, 3 to & cps) 8.0

Fragrance 0.1

B O O W
O Ww N O
o0

purified water to make a total quantity of 100)

(Table 2) Use Response Tests of Toilet Water Containing Fermented
Soybean Extract

Content Poor Ordinary | Fairly Good
goad

Transparency Not zdded 0 2 32 6
[pcor legibil-
ity - Trans.] addec 0 20 19 1
Cleanness of Not zdded 0 6 31 3
skin

Added 0 5 14 21
Smooth feel of Not added 17 20 3 0
skin

Added ¥ 8 12 20
[(Safety]

It was presumed that there are no problems of safety associated
with extracts based on this invention as the starting raw
material is fermented soybean which is supplied as a food.
However, for the sake of precaution, the extracts of which
protein was the principal component, obtained in Examples 1 and
4, were studied by cral administration in mice. The extracts
were dispersed in purified water and sclutions were used that
were prepared of viscosities of approximately 30 cps. The LDg,
values were less than 40 ml and it was concluded that there were
no problems and that the materials were of high safety. 1In
addition, primary irritation tests were performed using the
aforementioned solution. Forty-eight hour patch tests were
performed with the same 40 women who participated in the use
response test described above. No abnormalities such as erythema

were found.

A further point to which attention should be drawn is that the
extracts of which protein was the principal component that was
obtained in Example i and Example 4 have both a humectant

jubricating actin and a tyrosinase activity inhibitory action.
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Wwhen further interest was drawn to this point and we conducted
follow-up tests of the extracts obtained in Examples 1 through 4,
these actions were found for all of the extracts that were
obtained except for that of =Zxample 2.

Consequently, fermented soybeans are advantageous as substances
with which both a humectant lubricating action and a beautifying-
whitening action on the skin can be expected. Table 3 shows the
vesults of in vitro studies of the melanin pigment production
inhibiting action exhibited by the fermented soybean extracts
obtained in Examples 1 though ¢4 of this invention.

The reaction systenm in the experiments was comprised of 0.5 ml of
L-tyrosine (1.0 mg/ml}, 2.0 ml of phosphate buffer solution (pH
5.8), 2.0 ml of distilled water or inhibiting agent solution
(extract), 0.05 ml of Cu™” ions (1% solution) and 1.0 ml of
tyrosinase (1 mg/ml) . The reaction was allowed to proceed for 60
minutes in a constant temperature tank at 37.5°C. After it was
concluded, absorbance at 640 nm was measured with a
spectrophotometer and the production rate was calculated.
Ascorbic acid was used as the comparison test substance.

(Table 3) Melanin Production Inhibiting Action of Fermented
Soybean Extract

Test substance (2% inhibiting agent solution, Inhibition rate (%)
content in soluticn)

Purified water 0
Vitamin C 0.5 97.5
extract of which protein is the principal

compcnent in Example 1 5.0 62.1
Extract of which phytosterol is the principal

compenent in Example 2 1.0 12.6
Extract of which isoflavone is the principal ,
component in Example 3 0.5 68.0
Example of which protein is the principal

component in Example 4 5.0 67.4
Mixture of extracts obtained in Examples

1 to 3 at the yield ratios 5.0 63.6

With the dry powder of the extract obtained in Example 4,
dissolved at the time of use, a filling of good feel and
lubricating characteristics was obtained.

In short, it is a method in which a dry powder is mixed with a
cosmetic base material individually or with another powder and in
which the mixture was dissolved separately using an agqueous
solution, a known toilet water, emulsion or cream.
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As shown below, wnen a powdered cosmetic material was made and
coilet water was used, both were collected on the flat of the
hand. The powdered cosmetic material was kneaded with the
fingertip and was dissolved, being used in that way.

(Powdered cosmetic material)

(1) Dry powder cbtained in Example 4 1 - 70 %
Vitamin C 0.3 - 50
purified water to make a total quantity of 100.

{2) Dry powder cbtained in Example 4 80 - 95%
CMC or alginic acid 5 - 10

(3) Extract obtained in Example 2 1 -2 %
Extract obtained in Example 3 0.3 -1
Extract obtained in Example £ 80 - 85
Oryzanol (fine powdered product) 0.2 - 0.3
Vitamin C 1 -3

(4) Dry powder cbtained in Example 4 95 %
Aloe polysaccharide powder
(Peragel 200) 0.3
Vitamin C 3 - 4
.Oryzanol (finely powdered product) 0.6 - 2.7

The aforementioned powdered types of cosmetic materials are all
of a high degree of hygroscopicity (moisture absorbing capacity},
for which reason they should be packaged in hermetically sealed
containers for solutions. They may be kept in single batches or
divided into packets of 0.1 to 2 g. They can also be compounded
in foundations and packs. In this case, they may also be used in
combination with silk packs and with low molecular weight
peptides of silk. In making cosmetic materials, the extracts
obtained in Examples 1 through 4 can be mixed in advance in
combinations as desired with formulations of other cosmetic base
materials and solutions may be made by dispersing and dissolving
them in solvents such as water, water and ethanol or water,
ethanol and polyols. This 1s convenient for compounding them.

on the other hand, in the extraction processes in Examples 1
through ¢, the fermented soybeans are used after they have been
sterilized in advance by heating or with ethylene oxide gas and
the substances that are subjected to the extraction treatment
operation can alsoc be extracted using fermented soybeans that
have not been sterilized in advance. At this time, in the
axtraction treatment Process, the extraction treatment is
performed as far as possible at about 20° or at a lower
temperature than that. In particular, extracts of which the
principal component is protein are concentrated under reduced
pressure to make a powder or are placed in a freéeze-drier to make
a powder, after which, in the final process, the powder is
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subjected to sterilization treatment with ethylene oxide gas, by
which means it is rendered sterile.

4. Brief Explanation of the Figure

Figure 1 is a graph showing the humectant action of extracts
obtained in Example 1 or Example 4 of which the principal
component is protein that were made into agueous solutions and
the viscosities of which were adjusted to the vicinity of

approximately 3 to 5 cps.

1: Dilute solution of extract of this application

2: Aqueous solution containing 5% of sodium pyrrolidone
carboxylate.
Applicant: Ichimaru Farkos [(phonetic]* Company, Ltd.

(Representative) Yutaka Ando (seal affixed]

Fidd

o

d' 2.

¥ \\/ L

1 ’

5 z
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’ 2 £ 4 1) 0
BRay)
Figure 1

[vertical axis]: Water escape rate (%)
(horizontal axis]: Relative humidity (%)

*Translator’s Note: Transliterated phonetically from the
Japanese. As such, the spelling may differ from other

transliterations.
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